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ABSTRACT 



The benefits of mathematics and science courses in high 
school were studied using information from the High School and Beyond (HS&B) 
data set, a study that began with more than 30,000 high school sophomores in 
1980. The analysis focuses on approximately 7,000 students who finished their 
schooling by 1988 and for whom there were valid test scores, transcripts, and 
data from the 12 -year followup survey. Findings provide no direct evidence 
that taking mathematics and science courses affects earnings. Analysis 
results do show some indirect effects, in that there is evidence that taking 
relevant courses improves later skills as measured by test scores. Recent 
evidence from other sources suggests that skills are an increasingly 
important determinant of earnings. Mathematics skills do have an effect on 
learning, and high school courses do have an effect on mathematics skills. 
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Introduction 



During the 1980s, the earnings of 25 to 34 year-old high school-only graduates fell while 
those of college graduates rose. The earnings premium for finishing college versus high school 
nearly doubled between 1978 and 1 987. 1 Well-educated people with high academic test scores 
are prospering more than ever, while those with less marketable skills, in particular non-college- 
going youth, continue falling further behind. 2 

Tests have long been used to encourage greater skill accumulation in high school. 
Evidence of falling high school test scores during the 1960s and 1970s and international 
comparisons showing the U.S. trailing behind many industrialized countries heightened national 
interest in increasing the academic skills of youth. 3 More recently, it appears that youth have 
been responding positively to high and increasing marketplace returns to education and skills. 
Data from the National Center for Education Statistics (“NCES”) show rising math and science 
test scores during the 1980s and 1990s. 4 Similarly, college enrollment among recent high school 
graduates increased from about fifty percent to over sixty percent between 1977 and 1992. 5 
During the 1980s, high school musical activities, hobby clubs, and vocational program 
participation all decreased substantially, while college preparatory program placement and 



1 Gary T. Burtless et al., The Urban Institute, Widening Earnings Inequality: Why and Why Now, 30 (1994). 

2 Richard J. Mumane et al., The Growing Importance of Cognitive Skills in Wage Determination, 82 Rev. Econ. & 
Stat. 251 , 253 (1995); Ronald F. Ferguson, New Evidence on the Growing Value of Skill and Consequences for 
Racial Disparity and Returns to Schooling, (Malcom Weiner Center for Social Policy, John F. Kennedy School of 
Government, Harvard University Working Paper No. H-93-10) 1 (1993). 

3 Robert H. Meyer, Applied versus Traditional Mathematics: New Evidence on the Production of High School 
Mathematics Skills, Irving B. Harris Graduate School of Public Policy Studies, University of Chicago, 1 (1994). 

4 National Center for Education Statistics, U.S. Dept, of Ed., The Condition of Education, 1997, NCES No. 97-388, 
86 (1997) <http://nces.ed.gov/pubs/ce/97388.pdf> (hereinafter ‘TMCES”). 

5 Id. at 62. 
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advanced math and science course enrollment increased. 6 



As youth devote an increasing amount of effort towards developing their human capital, 
it becomes even more important to make sure that schools make optimal use of the time that they 
have with students. This article analyzes the benefits of two important subjects taught in high 
school: math and science. These findings and those of previous research suggest that more 
math courses increase math test scores and that increased math test scores increase future 
earnings. The results for science courses are less clear. 

The rest of this article is divided into five sections. The first . section describes the data 
used in this study. The second section describes the methodology used to analyze this data. In 
the third section, I summarize the direct evidence concerning whether high school courses affect 
earnings, both from previous literature and from my own estimates. These results provide no 
direct evidence that the number of courses a student takes affects earnings. The fourth section, 
however, provides indirect evidence that courses do affect earnings: more math courses increase 
test scores, and increased math test scores improve earnings. Finally, in the fifth section, I 
discuss the policy implications of these results for standards-based reforms. The results of this 
study indicate that students on average will experience greater earnings in the marketplace when 
held to higher math standards. The effect of science standards is less certain. 

I . Description of the Data 

The data used in this study is derived from the High School and Beyond (“HS&B”) data 
set. HS&B began with over 30,000 high school sophomores in the base year of 1980 and was 
designed to be comparable in many ways to the National Longitudinal Survey of the High 

6 Kenneth A. Rasinski et al., National Center for Education Statistics, NCES No. 93-087, America's High School 
Sophomores: A Ten Year Comparison, 1980-1990, iii-iv (1993) <http://nces.ed.gov/pubs93/93087.pdf>; NCES, 
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